Dive tourism in Luganville, Vanuatu: shocks, stressors and vulnerability to climate change by Klint, Louise Munk et al.
91
Tourism in Marine Environments, Vol. 8, Nos. 1/2, pp. 91–109 1544-273X/12 $60.00 + .00
Printed in the USA. All rights reserved. DOI: http://dx.doi.org/10.3727/154427312X13262430524225
Copyright © 2012 Cognizant Comm. Corp. www.cognizantcommunication.com
Dive Tourism in LuganviLLe, vanuaTu: shocks, sTressors, 
anD vuLnerabiLiTy To cLimaTe change
LOUISe MUNk kLINt,* MIN JIANg,* ALeXANDrA LAw,* terry DeLACy,* 
SebAStIAN FILeP,* eMMA CALgArO,† DALe DOMINey-HOweS,‡ and DAVID HArrISON§
*Centre for tourism and Services research, Victoria University, Melbourne, Australia
†Department of environment and geography, Macquarie University, Sydney, Australia
‡Australian tsunami research Center and Natural Hazards research Laboratory, 
University of New South wales, Sydney, Australia
§School of tourism and Hospitality, University of South Pacific, Suva, Fiji
Luganville is a developing dive tourism destination region (DtDr) in Vanuatu, which relies on tour-
ism. this article reports on the shocks and stressors faced by Luganville’s dive tourism sector and cli-
mate change’s exacerbation of these. the study’s methodology was based on rapid rural appraisal and 
case study principles, involving methods of semistructured interviews, group discussions, and personal 
observations. Data were analyzed using a thematic analysis approach. key shocks identified include 
cyclones, earthquakes, effect on demand due to media footage, and changes to international flights. 
Main stressors were starfish outbreaks and environmental degradation. Unlike the indigenous commu-
nities, expatriates show little concern for the potential impact of climate change, presenting response 
challenges that must incorporate different perspectives to develop effective adaptation options.
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Introduction
the earth’s climate is changing. the Inter gov-
ernmental Panel on Climate Change (IPCC) 
(2007a) concluded in their Fourth Assessment 
report1 that even with radioactive forcing agents2 
stabilized at year 2000 levels, a general warming of 
the earth will occur and that sea level rise will con-
tinue. this will impact on physical, as well as bio-
logical systems all around the world (IPPC, 2007a; 
Pearman, 2008). Scientists (Commonwealth of 
Australia, 2011; IPCC, 2007a; Preston, Suppiah, 
Macadam, & bathols, 2006) predict sea level rise, 
temperature increases (sea and air), more intense 
cyclones, changes in precipitation, and increases in 
extreme weather events as a result of climate 
change. thus, climate change will have an effect on 
human activities globally as well as locally.
tourism is an important economic but highly cli-
mate sensitive sector in Pacific Island Countries 
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and territories (PICts). tourism represents an 
opportunity for these nations to compete in global 
markets and accounts for between 3% (i.e., tuvalu) 
and 47% (i.e., Cook Islands) of gross domestic 
product (gDP) (Commonwealth of Australia, 
2006). For approximately half of PICts, tourism is 
the leading export earner (becken & Hay, 2007; 
Commonwealth of Australia, 2009). the tourism 
sector in many tropical nations is based heavily on 
the sun, sea, and sand attractions (briguglio, 
Archer, Jafari, & wall, 1996, p. 206), making cli-
mate a key determining factor in the decision- 
making process for tourists (Uyarra et al., 2005). 
therefore, tourism is highly sensitive to changes to 
the climate and natural resources (Moore, 2010; 
Payet, 2008; Scott et al., 2008). Sea level rise and 
resultant inundation from storm surges threaten 
coastal tourism infrastructure (belle & bramwell, 
2005; Commonwealth of Australia, 2011; richardson 
& witkowsky, 2010) and communities (buultjens, 
white, & willacy, 2007). Apart from the direct 
impacts, the tourism sector may also experience 
indirect impacts. For example, even modest ocean 
warming causes coral bleaching (riegl, bruckner, 
Coles, renaud, & Dodge, 2009) affecting coral reefs 
as tourism attractions (Cesar, 2000; Commonwealth 
of Australia, 2011; Hall & Higham, 2005; Sem & 
Moore, 2009; tourism Authority thailand [tAt], 
2011). As stated by becken and Hay (2007), these 
indirect impacts may also include discomfort, ill 
health, coastal erosion, land loss, and acidity of 
water affecting the health of reef systems. the tour-
ism literature has in recent years acknowledged the 
impact (direct, as well as indirect) that climate 
change will have on the sector and identified the 
need to address this challenge now (becken & Hay, 
2007; Hall & Higham, 2005; Scott et al., 2008; 
Sem & Moore, 2009; world tourism Organization 
[wtO], 2003).
Like the tourism sector, small island developing 
states and territories (SIDSt) are vulnerable to cli-
mate change (Mehéux, Dominey-Howes, & Lloyd, 
2007). In their Fourth Assessment report (FAr), 
the IPCC (2007b) stated3 that the characteristics of 
small island states “make them especially vulnera-
ble to the effects of climate change, sea-level rise, 
and extreme events” (p. 689). general characteris-
tics of SIDSt include, but are not limited to, their 
small physical size and isolation; limited natural 
resources; a proneness to natural hazards and cli-
mate extremes; poorly developed infrastructure 
(Lück, 2008); limited freshwater resources; high 
population density and growth rates; limited eco-
nomic and human resources; and a low economic 
resilience due to the high sensitivity to changes in 
external markets (IPCC, 2007b; Mehéux et al., 
2007; Sem & Moore, 2009). Consequently, SIDS 
are more vulnerable to climate change than other 
nations.
tourism in SIDSt is particularly vulnerable to 
the impacts of climate change. Vulnerability has 
been defined as the exposure of a system to stress-
ors (Adger, kelly, & Ninh, 2001). Nevertheless, as 
romieu, welle, Schneiderbauer, Pelling, and 
Vinchon (2010) state, assessing the vulnerability at 
a community scale can include pressures from both 
shocks (short-term events, such as natural hazards) 
and stressors (long-term processes, such as climate 
change or environmental degradation). the tourism 
sector in SIDSt is especially vulnerable when the 
sector depends on natural resources, like coral reefs, 
fisheries, and beaches (richardson & witkowski, 
2010). For example, coral reefs play an important 
role to many nations by being a source of coastal 
protection, food, income, employment, and being a 
contributor to beach formation (burke, reyta, 
Spalding, & Perry, 2011; de groot, wilson, & 
boumans, 2002). yet, this natural ecosystem is one 
of the most sensitive natural systems to the effects 
of climate change (riegl et al., 2009).
Vanuatu has been highlighted as a nation which 
is especially vulnerable to climate change (global 
environmental Facility [geF], United Nations 
Development Program [UNDP], & Secretariat of the 
Pacific regional environmental Program [SPreP], 
2009; Pelesikoti, government of Vanuatu & Pacific 
Disaster risk Management Partnership Network, 
2007; Sem & Moore, 2009). Other PICts, such as 
Samoa also have a high coral reef threat exposure 
and high reef dependence, but due to high levels of 
adaptive capacity are less vulnerable (burke et al., 
2011). Vanuatu, on the other hand, has been pin-
pointed as a nation “with high to very high exposure 
and reef dependence, and low to medium adaptive 
capacity” (burke et al., 2011, p. 74), and this vulner-
ability will influence various economic sectors and 
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local livelihoods. Consequently, Vanuatu’s tourism 
sector and in particular, its dive subsector (which is 
so important to its people’s future livelihood), is 
threatened by the effects of climate change.
this article aims to determine the current key 
shocks and stressors faced by the dive tourism 
 sector in Vanuatu, with a particular focus on the 
destination of Luganville, thereby providing a 
foundation for assessing its vulnerability. the arti-
cle then discusses how these shocks and stressors 
may be exacerbated by climate change. Finally, the 
varying perceptions of stakeholders to climate 
change risks are assessed as a basis for developing 
effective adaptation strategies.
the Study Site: the Dive tourism System 
in Luganville, Vanuatu
Vanuatu is a small island state located in the 
South west Pacific (Fig. 1) offering an abundance 
of natural tourist attractions, including coral reefs, 
beaches, waterfalls, and a warm climate year round 
(Méheux & Parker, 2004). In 2009, tourism and 
travel contributed 37.55% of Vanuatu’s gDP and 
represented 33.6% of the employment (world travel 
& tourism Council, [wttC], 2009). tourism rep-
resents one of the main foreign exchange earners 
(republic of Vanuatu, global environment Facility 
[geF], United Nations Development Program 
[UNDP], United Nations Framework Convention 
on Climate Change [UNFCCC], & National Advisory 
Committee on Climate Change [NACCC], 2007). 
In 2008, Vanuatu received 196,795 international 
tourism arrivals, 90,657 of which arrived by air and 
a further 106,138 arrived by cruise ship (Vanuatu 
National Statistics Office [VNSO], 2009). How-
ever, tourism is still in the early stages of develop-
ment with the majority of larger hotels being owned 
or operated by foreigners (expatriates) and enter-
prises at the lower end of the market being owned 
by Ni-Vanuatu (indigenous people of Vanuatu) 
(Harrison, 2003, p. 18).
Luganville’s Dive Tourism Destination 
Region (DTDR)
Luganville—a small municipality on the island 
of espiritú Santo (colloquially called Santo) in the 
SANMA province of Vanuatu—is a key dive tourism 
destination region (DtDr). Accounting for approx-
imately 10% of visitors arriving by air to Vanuatu, 
Santo is the second most visited destination (trIP 
Consultants, 2008) providing just under 200 rooms 
(South Pacific tourism Council [SPtO], 2003).
Dive tourism is of key importance to Luganville 
as compared to Port Vila or tanna, which are the 
two other main tourism destinations in Vanuatu 
(SPtO, 2003; Vanuatu National Statistics Office 
[VNSO], 2007). As the Lonely Planet guide states, 
“want to dive? then Santo is the place to be. In 
fact, you shouldn’t come to Santo without trying a 
dive” (Harewood, Chinula, talbot, Carillet, & 
Sorokin , 2006, p. 128). the key dive sites in 
Luganville include the world famous SS President 
Coolidge (called the Coolidge) and Million Dollar 
Point. the SS President Coolidge is an American 
world war II (wwII) carrier wreck located off the 
coast of Luganville. the wreck is highly accessible 
(considered one of the most accessible wrecks in 
the world) and is ranked in the top 15 dive sites of 
the world (garrod & gössling, 2008). the Million 
Dollar point is an “undersea junkyard,” left as a 
memory to the presence of the US military during 
the wwII, followed by smaller wrecks, coral reef 
sites, and blue holes. Apart from the wrecks, the 
coral reefs located off the coasts of Vanuatu make 
diving and snorkeling an important tourism activ-
ity. Snorkeling topped the list of activities engaged 
in by visitors while in Vanuatu (VNSO, 2007). 
However, the destination’s tourism sector is small 
in scale and in the early stages of its development.
the dive tourism subsector, like any other tour-
ism subsector, is complex in its structure and 
involves a range of stakeholders with numerous 
linkages to other sectors, such as agriculture, con-
struction, transport, and entertainment (weaver & 
Oppermann, 2000, p. 256). As a result of an in-
country policy analysis (see klint et al., in press), 
Figure 2 provides an overview of the dive tourism 
system with a focus on Luganville, its key players 
and attractions.
Luganville’s DtDr comprise natural and cul-
tural attractions, private sector businesses, includ-
ing dive operators, accommodation, cafés and 
restaurants, tour operators, and local transport. this 
is supported by the work done by NgOs and the 
policies and practices of the public sector, whether 
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at local, regional, or national level. the main driver 
of the system is the arrival of the tourists, linking 
the tourism generating region (tgr) and the 
transit route (tr) to the whole functioning of the 
system. the municipality, like Vanuatu in general, 
relies on tourism for much of its cash economy and 
although other sectors such as agriculture, forestry, 
and fisheries are important (republic of Vanuatu et 
al., 2007), tourism presents a real opportunity for 
improved livelihoods.
Climate Change in Vanuatu
Vanuatu may be impacted by climate change in a 
range of ways. the National Adaptation Program 
for Action (NAPA)4 report for Vanuatu (republic 
of Vanuatu et al., 2007) stated that Vanuatu is 
highly vulnerable to climate change, and noted the 
following key issues: coastal erosion, cyclones, 
flooding, intense and prolonged rainfall, landslides, 
expansion of mosquito distribution inland, scarcity 
Figure 1. Map of the republic of Vanuatu situated within the Sw Pacific (University of texas Librar-
ies, 1998).
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of water sources and salinity of groundwater, 
increases in temperature that potentially will impact 
agricultural crops, and drought as a result of el 
Niño events. In addition, the SANMA province 
will also experience increased ciguatera incidences 
(food poisoning caused by the ingestion of seafood 
with ciguatoxin) and is vulnerable to climate 
change due to a limited awareness of climate change 
(republic of Vanuatu et al., 2007). Consequently, 
climate change will likely produce a series of 
impacts affecting key sectors.
Climate change can influence future disaster 
risks in a number of ways: (1) it can increase the 
possibility of weather and climate hazards; (2) it 
can increase the vulnerability of communities and 
(3) it can produce higher levels of hazard exposure 
to more people (bhatia et al., 2010). As the NAPA 
report highlights: “Climate change will impact on 
tourism, the marine and terrestrial biodiversity, and 
as a consequence on the livelihoods of local com-
munities” (republic of Vanuatu et al., 2007, p. 42). 
All of these impacts can take the form of potential 
shocks and stressors that can influence dive tour-
ism’s vulnerability to climate change. As Harrison 
(2003, p. 14) emphasizes, the crucial resources for 
tourism in Pacific Islands are terrestrial and marine 
attractions. yet, these resources are already stressed 
from the existing population pressures and environ-
mental pollution (Pacific Islands regional Assess-
ment group, 2001). ther efore, the key challenge 
for Vanuatu will be to address current shocks and 
stressors that are impacting tourism and the nation, 
while at the same time, reducing their vulnerability 
to future climate change.
Methodology
Case Study Approach
the analysis of vulnerability always begins with 
who (the system) is vulnerable and to what (the 
shocks and stressors), making the event (or events) 
that destabilizes the existing system the natural start-
ing point for the analysis of a destinations vulnera-
bility levels (Calgaro, 2010). Individual shocks and 
stressors can be identified from scientific reports, 
but vulnerability is place (Calgaro, 2010) or system 
(Füssel, 2007) specific. Due to this place/system-
based nature of vulnerability, a case study approach 
Figure 2. Luganville’s dive tourism system. based on primary data (gunn, 1994; Leiper, 2004; trIP Consultants, 2008).
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was selected to provide a deeper understanding of 
the vulnerability of the DtDr through an assess-
ment of the shocks and stressors experienced by 
this sector (berg, 2007). the case study is primarily 
intrinsic in nature as the study is assessing the vul-
nerability of the dive tourism system in Vanuatu, 
but becomes an instrumental case study when the 
results provide an insight into the vulnerability of 
PICts and generalizations can be made (Stake, 
2005). gallopín (2006) states;
vulnerability is a function of the system’s sensitiv-
ity and capacity of response, and the transforma-
tion suffered by the system is a function of its 
vulnerability, the properties of the perturbation, 
and the exposure of the system to the perturba-
tion.” (p. 296)
In other words, analyzing the vulnerability of a 
system effectively requires an understanding of the 
dynamic nature of a systems interaction with haz-
ards, such as shocks and stressors (Dazé, Ambrose, 
& ehrhardt, 2009). Diverse systems are more toler-
ant to disturbances and environmental conditions 
than are simple systems (Fraser, 2003). therefore, 
a broader understanding of the system is required.
Rapid Rural Appraisal
Due to the complexity and diversity of the DtDr 
system, this study also made use of the rapid rural 
appraisal methodology. Developed in the 1970s, 
rapid rural Appraisal (rrA) is the umbrella term 
for a number of methodologies involving a multi-
disciplinary team, working with the local commu-
nity (initially farming communities) in a rapid yet 
systematic manner (McCracken, Pretty, & Conway, 
1988). this study combined the rrA with the case 
study methodology, as rrA approaches and meth-
ods can provide qualitative information and insights 
that traditional methods cannot (Chambers, 1992). 
A team of three researchers went to Vanuatu from 
September 26 to October 17, 2010 to collect pri-
mary data. It was a multidisciplinary team covering 
legal and tourism backgrounds with both environ-
ment and cultural heritage oriented researchers.
Methods
Multimethod research is highly valuable allow-
ing for different aspects of a research problem to be 
illuminated (Henninck, 2007). the use of multiple 
methods also allows for multifaceted meanings 
(people may view the same phenomena in different 
ways) to be summarized in a finite article, thereby 
allowing the reader to develop his/her view on the 
phenomena (Stake, 2005). therefore, a number of 
methods were applied to the case study to ensure 
enough information was gained about Luganville’s 
DtDr (the case) in Vanuatu (Stake, 2005). the 
methods used during this study included semistruc-
tured interviews (28), group discussions (3), and 
personal observations recorded in fieldtrip diaries 
(3). each of these methods has advantages and dis-
advantages, as shown in table 1.
Sample and Sampling Techniques 
respondents were selected through purposeful 
sampling techniques to allow for information-rich 
cases that could provide significant information 
about the issues being studied (Patton, 2002). the 
data sample included in total 28 interviews, includ-
ing 13 with government, 11 with the tourism 
industry, and 4 with NgOs and donors, 3 group dis-
cussions, including 1 with Port Vila based dive 
operators (expatriate), 1 with Santo tour operators 
(Ni-Vanuatu), and 1 with a Santo community 
(Ni-Vanuatu), and 3 fieldtrip diaries. the data sam-
ple included 25 females and 52 males of which 18 
were expatriate and 58 Ni-Vanuatu. the sample 
is skewed slightly, as the community meeting 
involved 32 Ni-Vanuatu community members, but 
not all spoke. to ensure confidentiality of respon-
dents, a further break down of the sample has not 
been provided.
Interview Questions
the interview questions were adapted from a 
recent study, which used a systems approach to 
assess the vulnerability and resilience of tourism 
destinations in thailand after experiencing the 
shock of the 2004 Indian Ocean tsunami (Calgaro, 
2010). the interview questions covered events that 
had affected tourism and/or the destination in the 
past (i.e., shocks and stressors), tourism system and 
destination characteristics (natural, sociocultural, 
and economic), and past adjustments and adapta-
tions undertaken. table 2 details a sample of the 
questions that were asked under each theme. All 
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table 1
A Selection of Advantages and Disadvantages for the Methods Applied in this study
Method Advantages of Method Disadvantages references
Semistructured interviews •  Information about actions 
and reactions, motives and 
meanings of people in the 
context of everyday life can 
be captured
•  Importance of rapport 
between participant and 
researcher
babbie (2007), gray (2004), 
Minichiello, Arnoi, timewell, 
& Alexander (1995)
•  based on a set of topics 
rather than standardized 
questions
•  recording of interviews may 
inhibit the conversations
•  Allows for clarification and 
detailed responses
•  Data capturing and analyzing 
is slow and time consuming
group discussion •  Valuable qualitative data can 
be gained about the topic of 
interest through discussion in 
permissive and nonthreaten-
ing environment
•  Absolute confidentiality 
cannot be ensured, as 
participants reveal them-
selves to others
babbie (2007), Henninck 
(2007), krueger and Casey 
(2009), Smith (1995)
•  A range of views can be 
recorded
•  Influence of social pressure
•  New issues can be identified •  group dynamics will 
influence the data collected
•  researcher has less control 
than in a individual interview
Personal Observations •  Allows for exploring the 
world in many ways
•  Observer is part of the 
activity, unless the observer 
takes the role of spectator
babbie (2007), Patton (2002)
•  Presence of the observer •  Not all observations are 
recorded
Fieldtrip diaries •  Provides a reflection of 
things that were mentioned 
or not mentioned as well as 
what was observed
•  Fieldtrip diaries need to be 
written immediately after an 
activity
Minichiello et al. (1995)
table 2
examples of Semistructured Interview Questions
theme of Questions types of Questions
exposure to shocks and stressors •  what events have affected tourism numbers and business in the past 15 years (since 
1995–96)?
•  Has Vanuatu experienced an increase or decrease in tourism numbers following negative 
events (political unrest, natural disasters, and health epidemics) that have occurred in-the 
Asia-Pacific (rival destinations)?
Sensitivity of system •  what skills and training/education opportunities are available for the locals to draw upon 
to set up tourism-related businesses?
•  Do the current policies and plans include building standards and or development 
regulations (including coastal set-backs)?
Adaptive capacity of system •  Are you aware of any existing/planned government policies that are designed to assist the 
tourism industry and your communities to respond to climate change?
•  Are you concerned about climate change’s impact on tourism (including diving) 
activities?
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interviews were conducted in english, apart from the 
community meeting where one of the respondents 
helped translate english to bislama and vice versa. 
bislama is the official national language of Vanuatu 
and a type of Pidgin english (Harewood et al., 2006).
the group discussions followed a detailed ques-
tion outline covering the five categories of ques-
tions (i.e., opening, introductory, transition, key, 
and ending), as adapted from krueger and Casey 
(2009). Questions included among others: 1) who 
is involved in making tourism work in Luganville/
Vanuatu?; 2) tell us about an event which has 
occurred in the past, where you have had to change 
your way of life or business?; 3) Using the most 
concerning stressor and shock (these terms were 
defined to the participants), what are the actions 
that are needed to deal with shocks/stressors? the 
group discussion participants were then provided 
with a written summary of the discussions post data 
collection for their approval.
Thematic Analysis of Data
A thematic analysis was applied to the transcripts 
using the NVivo software (Patton, 2002), in line 
with Calgaro (2010). A thematic analysis (a subcat-
egory of content analysis) is carried out through the 
identification of categorical themes that are identi-
fied in the data as core meanings of the data (Patton, 
2002). As one of the aims of this article was to 
identify the current key shocks and stressors expe-
rienced by the dive tourism sector, these two 
themes were used in the analysis. the theme of 
shocks included the following subthemes: cyclones, 
earthquakes, effect on demand due to media cover-
age, and changes to international flights. the 
theme of stressors involved the following sub-
themes: Crown-of-thorns (COTS) outbreaks and 
environmental degradation.
A third theme was applied exploring the partici-
pant’s perceptions of climate change, as there was a 
divergence in the perceptions held by Ni-Vanuatu 
and expatriates. this may have an impact on the 
vulnerability of the sector, as perceptions related 
to the scale (significance, as well as timing) of a 
threat (e.g., climate change) influence our response 
to environmental problems (belle & bramwell, 
2005). It is worth noting that interviewees were not 
asked directly what they thought about climate 
change, but questions under the climate change and 
adaptation section of the semistructured interview 
question outline, such as Are you concerned about 
climate change’s impact on tourism (including div-
ing) activities? helped identify the respondents per-
ception of climate change.
results
two tables have been developed to show the 
results of the study. table 3 lists the key shocks and 
stressors, the number of interviews in which the 
shock or stressor was mentioned, a number of illus-
trative examples from the interviews for each of the 
shocks and stressors, and a brief summary of how 
climate change may exacerbate these individual 
shocks and stressors.
table 3 highlights the shocks and stressors that 
were of key concern to the stakeholders of the dive 
tourism system. this was identified by the number 
of data sources that included coding nodes of the 
particular shock and/or stressor. Cyclones and 
earthquakes stood out as the most frequently men-
tioned shocks. these are of environmental nature, 
which is not surprising due to the geographical 
location of Vanuatu in a disaster prone area 
(Méheux & Parker, 2004). two anthropogenic 
shocks were also identified in terms of the effect on 
demand due to media coverage and changes to 
direct international flights.
table 4 provides a synthesis of perceptions held 
by Ni-Vanuatu and expatriate respondents. As the 
study did not set out to identify the respondent’s 
perception of climate change, not all data sources 
(interviews and group discussions) provided a clear 
indication of the respondent’s perception of climate 
change. All sources with a clear link to the respon-
dent’s perception of climate change have been 
included in table 4.
table 4 indicates that Ni-Vanuatu stakeholders 
are more concerned than expatriate stakeholders. 
expatriate stakeholders seem to be much more 
skeptical towards climate change than the Ni-Vanuatu 
stakeholders, although some Ni-Vanuatu respon-
dents are less concerned than others. Further stud-
ies into the perception of the two types of 
stakeholders would clarify why there seems to be 
such divergent views. the results from both table 
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table 4
broad Overview of Perceptions About Climate Change, expatriate Versus Ni-Vanuatu Views
expatriate Perceptions of Climate Change Ni-Vanuatu Perceptions of Climate Change
•  “Cyclone, damage to coral and boats. 
1980s–1990s—a lot more cyclones then than now. 
Can’t blame climate change for everything.” 
(group discussion, Port Vila dive operators)
•  “Climate change—no idea. . . . global warming—
not warming at all, now they call it climate 
change. I believe climate change is just like the 
big millennium panic. the climate has changed 
for centuries. was there the ability to notice the 
changes back then when.” (private sector)
•  “Climate change—it has to be something drastic. I 
am a bit of a sceptic.” (private sector)
•  “Don’t know much about climate change, don’t 
see the change here. It is something that happens 
overseas. 5 years—no cyclones. Not mentioned at 
any sector association meetings.” (private sector)
•  “Climate change’s impact—I’m not really 
concerned. It is a constant debate whether human 
or natural. If sea level rises, this will impact some 
coastal areas, but many Ni-Vans live inland, high 
ground (not like kiribati).” (public sector)
•  “Climate change—I don’t think there is enough 
ramifications.” (private sector)
•  “Private sector nominated by expats, they have a 
sceptical view of climate change. Quite difficult to 
bring up the topic without negative comments.” 
(donor agency)
•  “Concerned about climate change’s impact. we’re 
all concerned. Don’t have enough information 
about climate change. this should be provided by 
governments, schools, and media (i.e., radio).” 
(private sector)
•  “tourists do not talk about climate change. . . . I 
am worried about climate change, there are signs 
of erosion, it is a big issue for diving and 
snorkelling.” “worried about climate change—a 
worry for everyone.” (private sector)
•  “Climate change is a global thing and involves the economy . . . 
Policies may affect their investment sector, so we need to be 
involved in climate change adaptation. Climate change is every-
body’s business.” (public sector)
•  “Climate change is an issue that is very challenging and therefore 
we are starting to diverse our activities” (public sector)
•  “For small island states, climate change will impact tourism 
development. . . . I am scared of carbon taxes’ impact. we still 
don’t have a policy in place to look into this.” (public sector)
•  “In education department they tend to teach more about geography 
and animals. they should teach about climate change.” (group 
discussion, Santo community)
•  “Vanuatu is vulnerable to climate change and natural disasters.” 
(public sector)
•  “we do take climate change as a serious concern. when investors 
come we advise them to build 50 metres away from the high water 
mark.” (public sector)
•  “Climate change—I am worried to a certain degree, especially 
along coast line and low lying areas.” (public sector)
•  “I am worried about climate change, seeing changes. . . . I am 
worried about the environment, climate change—I do worry a lot 
about it.” (public sector)
•  “I am concerned about climate change’s impact on tourism. If 
climate change happens it will impact the entire community, will 
impact spending and saving of money and then my job in the end.” 
(public sector)
•  “Our islands are big enough to be resilient to climate change 
compared to other nations. they can sustain more compared to 
tonga.” (public sector)
•  “yes, I am concerned about climate change’s impact. It impacts the 
livelihood of people as they depend on tourism to pay for school 
and bring food on the table. I am worried about cyclones, tsunamis, 
and affect on marine life. People put their life in building bunga-
lows in coastal areas. If wiped out in cyclone or tsunami—it is a 
real concern.” (public sector)
•  “I am afraid of climate change, it is hot every day and there will be 
water issues, some places will lose the underground water [supply]. 
Now with drought and long times of sun it is a real issue” (private 
sector)
3 and 4 will be discussed further in the follow- 
ing section.
Discussions: Understanding the Impact of Climate 
Change on the DtDr System in Vanuatu
Vanuatu’s dive tourism system is currently fac-
ing a number of shocks and stressors. table 3 out-
lines the key shocks and stressors that have been 
identified through the interviews and group discus-
sions. these include: cyclones, earthquakes, effect 
on demand due to media footage, and changes to 
direct international flights. Notable stressors include 
COTS outbreaks and environmental degradation. 
Climate change may impact these shocks and 
stressors in various ways and may lead to an exac-
erbation of these shocks and/or stressors. If they are 
exacerbated, it will have a potentially serious 
impact on the tourism system. the following will 
provide a discussion of each of these results.
Shocks and Climate Change Exacerbation
Four key shocks have been identified for Vanuatu: 
cyclones, earthquakes, effect on demand from 
media coverage, and changes to flights. More than 
120 cyclones have affected water resources, infra-
structure (transport and health), and food crops in 
102 kLINt et AL.
Vanuatu since 1939 with Cyclone Uma (1987) 
costing the economy an estimated AU$25 million 
(approx. Vt 2.3 billion) while Cyclone Ivy (2004) 
cost an estimated Vt$427.6 million (approx. 
AU$4.6 million) (geF et al., 2009). In terms of 
storms, Vanuatu ranks number eight in terms of 
relative gDP exposure (bhatia et al., 2010). Con se-
quent ly, cyclones have affected the dive tourism 
system in Vanuatu in the past, and with cyclones 
projected to increase in intensity, this shock will 
continue to impact the tourism sector in the future. 
One expatriate interviewee from the private sector 
highlighted that the tourism system has experi-
enced cyclones in the past, but unless it was a major 
disaster, “it only takes a few months to recover.”
As climate scientists have predicted that cyclone 
intensity will increase in future years (Nicholls & 
Lowe, 2004), climate change will likely exacerbate 
this existing shock. As argued by Méheux et al. 
(2007), coral reefs in SIDSt may be affected by 
tropical cyclones. Cyclones affect the coastal envi-
ronment through storm surges and large waves 
(Nicholls & Lowe, 2004), and with recent cyclone 
damages to reefs reported in Vanuatu (Morris & 
Mackay, 2008), any increase in cyclone intensity 
and frequency may have major implications for 
dive tourism. It can also have significant implica-
tions for the tourism sector more generally, because 
of the importance of coral reefs to the provision of 
seafood, the protection of shorelines including to 
the impact from tsunamis, the attractiveness of 
these for recreational services (Folke et al., 2002), 
and as a natural resource base for tourism (Sem & 
Moore, 2009). Furthermore, critical infrastructure 
is often located in coastal areas of SIDSt and these 
coastal areas form the centre of tourism activity 
(Sem & Moore, 2009).
earthquakes are also significant shock events 
experienced in Vanuatu. earthquakes are noncli-
matic events and cannot be exacerbated by climate 
change. On the other hand, “Vanuatu has the 
world’s highest relative gDP exposure” (bhatia et 
al., 2010, p. 10) accounting for a 60.4% loss related 
to the gDP. this economic exposure may influence 
the overall vulnerability of the DtDr. Although 
the current data represented in table 3 indicate that 
the tourism sector did not experience any signifi-
cant changes, albeit from the direct impact on the 
tourism demand, which links to the third key shock.
Media coverage plays a key role in affecting 
tourism destination choice. Hall and Higham 
(2005) highlighted the potential role that media can 
play in people’s perception of place. Negative 
media coverage, such as that of terrorism or politi-
cal upheaval can influence the individual’s percep-
tion of a destination (Sönmez, Apostolopoulos, & 
tarlow, 1999). the role media plays in destination 
choice also becomes clear in the case of Vanuatu’s 
dive tourism sector. As two NgO representatives 
highlighted, the political turmoil in neighboring 
countries like Fiji, and the ethnic conflicts in the 
Solomons have had a positive impact on tourism 
numbers in Vanuatu. this is supported by local 
newspapers (Nadkarni, 2007), but can at the same 
time affect negatively on tourism arrivals in the 
Pacific in general (Cheer, 2010). Similarly, riots in 
Luganville reported in the media present a real 
threat to the tourism destination. As an industry 
representative mentions in regards to local con-
flicts: “Once the media hits the market, it slows 
down the numbers and it affects our business.” 
Positive impacts from media coverage include the 
declaration of Vanuatu being the happiest place 
on earth in 2006 (Marks, Abdallah, Simms, & 
thompson, 2006; Nadkarni, 2007) and the world’s 
happiest place in 2010 (Lonely Planet, 2010).
the degradation of coral reefs whether caused by 
cyclones, temperature increases or human activities 
have impacted the image of dive destinations nega-
tively in the past (Cesar, 2000). therefore, should 
climate change exacerbate cyclone intensity or 
coral bleaching then resulting media coverage 
poses a very real threat to the local dive tourism 
sector. Such a possibility should be tested empiri-
cally via interviews with tourism clients about their 
stated preferences for future travel in relation to 
extreme events.
Changes to international flights may impact 
tourism demand in Luganville. Changes to aviation 
and infrastructure policy have had a positive effect 
on tourism numbers, as the recent airline deregula-
tion that ended the monopoly of AirVanuatu shows 
(Commonwealth of Australia, 2006). the emer-
gence of Pacific blue (a low cost carrier based in 
Australia) coincides with the rapid growth in visitor 
numbers that have taken place in Vanuatu (Cheer, 
2010). yet, the Vanuatu government recently can-
celed a direct flight from brisbane, which caused a 
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significant impact on local tourism businesses, as 
an expatriate business owner explained, “the can-
celled flight had a real effect (on tourism num-
bers).” Furthermore, Nurse, Niles, and Dookie 
(2009) highlight the issue of taxation schemes that 
can deter holidaymakers from long-haul travel. 
Carbon policies, as a result of international climate 
change mitigation efforts, may affect long-haul 
travel to the PICts through increased costs of travel 
and from implications of ethical considerations by 
consumers (DeLacy & Lipman 2010). A recent 
study also indicated that it could be possible that 
short-haul travel might also be impacted by the 
same effects (Cohen & Higham, 2011). In order to 
build resilience in the local tourism sector to such 
potential shocks, the strong involvement of local 
communities in the development and diversifica-
tion of the tourism sector is crucial (Payet, 2008).
Stressors and Climate Change Exacerbation
As can be seen in table 3, two stressors were 
identified during the interviewing process: Crown-
of-thorns starfish (COtS) outbreaks and environ-
mental degradation. COtS outbreaks present a real 
threat to coral reefs in Vanuatu. All stakeholders 
closely involved with divers or dive operators high-
lighted the threat of COtS outbreaks, which 
Vanuatu is currently facing. this is further sup-
ported by an article by radio Vanuatu (2010), 
which states that COtS is a most serious problem 
facing the coastal villages.
An expatriate tourism stakeholder highlighted an 
issue related to COtS and the current overfishing 
of reefs: “If herbivores do not eat the algae off the 
skeleton of the coral reefs, then algae infestation 
occurs and corals cannot recover . . . there is a cor-
relation between Crown-of-thorns and blue green 
Algae.” this correlation seems to be supported 
by current literature, which states: “that human-
induced eutrophication might cause more frequent 
outbreaks of the Crown-of-thorn starfish, as well 
as diseases such as black-band disease” (Nyström, 
Folke, & Moberg, 2000, p. 414). black-band dis-
ease is caused by three layers of different types of 
blue green Algae, also named cyanobacteria 
(bright, 1999). As thacker and Paul (2001) hypoth-
esized in their research, blooms of cyanobacteria 
may be the result of a reduction in herbivores and 
an increase in coastal eutrophication. Nevertheless, 
this hypothesis would have to be properly tested to 
confirm any correlation between the two.
Although the real reason for these COtS out-
breaks are still not clear (Vogler, benzie, Lessios, 
barber, & wörheide, 2008), there is a real chance 
of this stressor being exacerbated by climate 
change. For example, climate change may increase 
the rate of COtS outbreaks due to sea temperature 
increases, which then cause the death of coral 
“crustacean guards” or faster development of larval 
COtS (Hoegh-guldberg, 1999). with increasing 
rates of COtS outbreaks, environmental degrada-
tion is increasingly likely.
environmental degradation can make systems 
more vulnerable to climate change. As a result of 
one group discussion, the following aspects of 
environmental degradation in Vanuatu related to 
dive tourism were discussed: siltation, effluent 
flowing into the sea, and unsustainable Aquarium 
trade methods. these are all environmental stress-
ors that can lead to the destruction of reefs (garrod 
& gössling, 2008). For example, unsustainable 
Aquarium trade methods are currently being 
employed where Aquarium trade scuba divers 
target rarer species, such as the colorful flame-
angel fish and blue tangs, and break up coral to 
attract and make catching easier (group discus-
sion—Vila based dive operators). these activities 
have a negative impact on dive tourism attractions. 
Climate change will be an additional pressure on 
current stressors, such as habitat degradation, inva-
sive species, air and water pollution, and in some 
cases may lead to the collapse of ecosystems (the 
world bank, 2010).
Perceptions About Climate Change
the shocks and stressors discussed above can be 
addressed in a number of ways. the preservation of 
natural ecosystems, such as mangroves, can save 
lives through their ability to act as coastal protec-
tion, as was seen in the Maldives during the 2004 
Indian Ocean tsunami (green, 2008), and with a 
dependence upon the natural resources on which 
the tourism sector is based (briguglio et al., 1996, 
p. 206), the protection of this resource is crucial. 
Consequently, it is vital to have policies in place as 
well as adequate enforcement of legislation to 
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ensure that natural ecosystems, such as coral reefs 
and mangroves, are protected. Apart from policy 
related adaptations, Scott, de Freitas, and Matzarakis 
(2008) present adaptation measures under the cate-
gories of technical, business management, behav-
ior and research and education that may also help 
reduce the dive tourism sector’s vulnerability to cli-
mate change (Scott et al., 2008). whichever type of 
adaptation measure, it is imperative to involve 
stakeholders in the development of an effective 
adaptation strategy (Jopp, DeLacy, & Mair, 2010). 
the capacity to engage stakeholders at the commu-
nity level in the management of resources will, in 
fact, determine whether the response to climate change 
is successful or not (tompkins & Adger, 2003).
Stakeholders’ awareness and perception of cli-
mate change is crucial to the development and 
implementation of effective adaptation measures. It 
is vital that the public and private sectors are aware 
of vulnerability towards climate change (richardson 
& witkowski, 2010). the data presented in table 4 
shows a major divergence between the expatriate 
community and the Ni-Vanuatu community in rela-
tion to the perception of climate change risk. For 
example, an expatriate tourism sector respondent 
mentioned: “I believe climate change is just like the 
big millennium panic. the climate has changed for 
centuries.” A Ni-Vanuatu respondent from the 
tourism sector stated the following: “I am afraid of 
climate change, it is hot every day and there will be 
water issues, some places will lose the underground 
water (supply). Now with drought and long times 
of sun it is a real issue.” the reason for this diver-
gence in perceptions of climate change is unclear 
and should be studied further. For example, is this 
caused by the Ni-Vanuatu respondents having a 
greater historical knowledge of climatic changes 
amassed through personal experiences gained 
throughout their lifetime as opposed to the expat-
riates, which may only recently have arrived to 
the country?
with an identified skepticism towards climate 
change, parts of the tourism sector in Luganville 
would most likely not consider climate change 
adaptation as a priority. this will have significant 
ramifications for the implementation of adaptation 
measures, and thereby influence the sector’s vul-
nerability. Consequently, the data highlights the 
need to disseminate information about the impacts 
of climate change on tourism to ensure some 
common ground between stakeholders and the need 
to provide possible adaptation strategies.
reducing Vulnerability through Adaptation
Successful adaptation is one method of increas-
ing the resilience of a destination and thereby 
reducing the overall vulnerability. Adaptative 
capacity, which is influenced by a range of factors, 
such as access to the resources needed to adapt, has 
a strong link to resilience (Dazé et al., 2009). to 
ensure successful adaptation in this sector, there is 
a need to disseminate information about the chal-
lenges tourism will face as a result of climate 
change. Furthermore, stakeholders should be 
involved in developing adaptation options for 
implementation at different levels (i.e., community, 
enterprise, destination, and government level) to 
ensure the effectiveness of these. Community based 
adaptation approaches should be linked to commit-
ted government policies that also address other 
development issues (green, 2008) and effective 
governance systems (Sem & Moore, 2009) to 
ensure they are effective and successful. the above 
can only be achieved through the recognition by the 
dive tourism sector that climate change will likely 
exacerbate current shocks and stressors and a con-
certed effort to implement adaptation measures to 
reduce their current vulnerability.
Climate change may also offer opportunities for 
the tourism sector (becken & Hay, 2007; Scott, et 
al., 2008). As highlighted by Jopp et al. (2010), 
opportunities may include a decrease in seasonal-
ity, an increase in the number of beach days or an 
increase in domestic tourism due to a decrease in 
outbound tourism and/or inbound tourism as a 
result of the cost of long haul travel. therefore, 
more studies should be undertaken in assessing the 
impact of climate change in Vanuatu to highlight 
opportunities available. Policies should, conse-
quently, aim to reduce the vulnerability of the dive 
tourism sector and build on emerging opportunities. 
Finally, “Vanuatu’s vulnerability to climate change 
and sea-level change will be determined by the 
decisions that are made today” (geF et al., 2009).
Conclusion and Implications
being a tourism sector in a SIDSt that is high- 
ly dependent on the health of the natural re- 
sources, Vanuatu’s tourism sector has a predisposed 
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vulnerability to climate change. Luganville’s dive 
sector is particularly vulnerable to such changes. 
Current climate change projections suggest that the 
dive sector is at great risk from coastal erosion, 
cyclones, flooding, and issues of water availability.
the key aim of this article was to ascertain the 
current shocks and stressors experienced by 
Luganville’s DtDr. the DtDr in Luganville 
comprises a range of key stakeholders. these 
include: tourists from primarily Australia and New 
Zealand, tour operators and marketing agencies, 
the transportation sector (especially the aviation 
industry), public sector ministries and agencies at 
local and national levels, NgOs, private sector 
businesses (e.g., dive operators, accommodation, 
food and beverage providers, tour operators, in-
destination transportation businesses), and the rep-
resentative sector associations (e.g., Vanuatu Scuba 
Operators Association and Vanuatu Hotels and 
resorts Association). Other crucial components of 
the dive tourism system that are threatened by cli-
mate change are Luganville’s built attractions, such 
as cultural heritage sites (including the SS Coolidge 
and Million Dollar Point) and natural sites such as 
coral reefs, blue holes and beaches, and caves.
the following key shocks were identified: 
cyclones, earthquakes, effect on demand due to 
media footage, and changes to direct international 
flights. Luganville stakeholders also indentified 
two types of stressors that pose a threat to the via-
bility of the dive sector, namely COtS outbreaks 
and environmental degradation. the majority of 
these current key shocks and stressors will be exac-
erbated by climate change and make the dive tour-
ism sector more vulnerable to climate change. 
Consequently, adaptation measures are needed to 
reduce the sector’s vulnerability to climate change. 
Such measures may prove a challenge to imple-
ment given the different climate change percep-
tions that presently exist in the community. 
Adaptation cannot occur without the existence of a 
strong will to act.
the second aim of the article was to identify the 
perceptions held by the expatriate and Ni-Vanuatu 
stakeholders of Luganville’s DtDr. the data 
showed a clear divergence between the expatriate 
and Ni-Vanuatu communities, with many of the 
expatriates showing very little concern about the 
impact of climate change on business, as opposed 
to the views of the Ni-Vanuatu communities.
Future studies that 1) assess the impact of cli-
mate change on the tourism sector in Vanuatu, 2) 
identify the perceptions of stakeholders (e.g., tour-
ists, business owners/managers, government and/or 
NgO representatives) of the system, and 3) evalu-
ate the effectiveness of current adaptation strate-
gies should be undertaken. Studies like these will 
not only highlight barriers to climate change adap-
tation and knowledge gaps, they will also identify 
opportunities for adaptation and reveal appropriate 
platforms for effective and consolidated action.
Notes
1the Fourth Assessment report is to date the most exten-
sive and comprehensive report on climate change involving 
the work of 152 lead authors and more than 600 experts from 
around the world (IPCC, 2007a).
2this includes greenhouse gas emissions, aerosols, albedo, 
contrails, solar irradiance, and the ozone.
3Very high confidence = “At least 9 out of 10 chance of 
being correct” (IPCC, 2007b, p. 4).
4the NAPA is a climate change initiative for Least 
Developed Countries (LDC) which provides the process in 
which the nations can identify priority activities that will 
help respond to their urgent and immediate needs for adapta-
tion (United Nations Framework Convention on Climate 
Change [UNFCCC], n.d.). It is financially supported by the 
Special Fund of the United Nations Framework Convention 
on Climate Change for the Least Developed Countries.
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